Measuring quality of care with Patient Reported Outcome Measures (PROMs) and Patient Reported Experience Measures (PREMs) is becoming increasingly important. With this study we evaluated ESWL and URS treatments with PROMs/PREMs and gained experience with the execution and implementation of PROMs/PREMs in daily practice. A longitudinal survey study was performed with ESWL and URS urolithiasis patients, using a questionnaire directly (T0-response 69.8%, n = 51) and 10 days after treatment (T1-response 56%, n = 42). Problems on performing daily activities were experienced by 54.2% of ESWL and 61.1% of URS-patients. In the two weeks after treatment 45.8% of the ESWL group and 70.6% of the URS-patients uses pain medication. URS-patients miss more workdays (5.61 versus 1.26 p = 0.025). Patient satisfaction is similar in both groups. With this study we have made a start with PROMs and PREMs for urolithiasis patients. It shows that urolithiasis treatment has influence on patient's life. More knowledge in this area will improve shared decision making.
Introduction
Urolithiasis is a common disease with an incidence of 120-140 per 100,000 per year [1] . The recurrence risk is high: 50% within 10 years [1] , and with every episode this risk increases [2] . In the US, the annual medical costs of urolithiasis were estimated at 2.1 bn dollar [3] . With the high incidence, high recurrence risk and high Artikel costs, it can be concluded that urolithiasis is a major health care burden [4] .
In recent years there has been a paradigm shift towards a more patient-centred view on healthcare. Where outcomes in the past years were measured according to factors the physician found important [5] , in the future patients' opinion will evaluate outcomes. Value-based health care was introduced in 2006 and believes that improvement of healthcare should be patient-centred and outcomes should include health circumstances most relevant to patients [6] . To measure these aspects, PROMs and PREMs were developed [7] . These instruments measure the outcomes of patients health (PROMs), and the experience about a caring process (PREMs) [8, 9] . As PROMs and PREMs have become important to measure the value of healthcare, more instruments are being developed to do so.
Value based healthcare and PROMs and PREMs are also considered important in urology. However, PROMs and PREMs for urolithiasis fall behind [10] . To demonstrate: in 2010 there were 16 validated instruments for prostate cancer, 11 for benign prostate hyperplasia and 24 for urinary incontinence [4] . However, there is only one disease specific validated PROM for urolithiasis [4, 11] and this questionnaire is only for the evaluation of living with kidney stones, and not for the evaluation of urolithiasis treatment.
Next to this, the generic patient reported outcomes measurement information system (PROMIS) had been validated for urolithiasis patients. This questionnaire has been used to evaluate treatment for urolithiasis, but no items about specific urological symptoms are included. This study showed that urolithiasis patients subjectively have worse pain and physical functioning compared to the general population [12] and evaluated the impact of urolithiasis on quality of life.
This study was designed to evaluate treatment for urolithiasis, using the patient-centred view and also to improve PROMs and PREMs for urolithiasis and to gain experience in performing and implementing PROMs in daily practice. We aimed to answer the following question: how do urolithiasis patients assess their treatment with ESWL or URS regarding to quality of life, pain, symptoms, and PREMs?
Methods

Study design
This study is a prospective longitudinal survey study performed at Alrijne Health Group, location Leiderdorp.
Participants, inclusion and recruitment
Participants were enrolled at Alrijne Health Group. To meet the inclusion criteria, patients had to have urolithiasis and receive treatment with ESWL or URS. They had to be 18 years or older, mentally competent and able to speak and understand Dutch. All patients treated with URS or ESWL between July 9th and October 5th in 2018, who met the inclusion criteria, were asked permission to participate in the study. Patients were enrolled at the urology clinic or the outpatient department. If they agreed to participate, written informed consent was obtained.
Data collection
Demographic data, medical history and treatment information were collected from the electronic patient data system.
Patients were asked to fill in two questionnaires. The first questionnaire was administered directly after the treatment (for ESWL patients), or the day after the treatment (for URS patients). The second questionnaire had to be filled in 10 days after the treatment. Patients filled in the questionnaires on an iPad, using the program Explora Zorg (made by the Dutch Association of hospitals), or on paper.
The first questionnaire was filled in in the outpatient (ESWL) or inpatient (URS) clinic and consisted of two parts. In the first part, patients were asked about the seven days before the treatment. This was the baseline measurement. In the second part, participants had to answer questions about the treatment. The second questionnaire was filled in 10-14 days after the treatment, either when visiting the outpatient department or using email at home. Both questionnaires contained 25 items.
Questionnaires
PROMS in general exist of two parts: general and disease specific PROMS. For the general PROMS part we used the EQ5D-5L [13] , which is a globally acknowledged validated questionnaire. This measures quality of life on five dimensions: mobility, self-care, daily activities, pain/discomfort and anxiety/depression. Pain was measured by PROMIS Pain Intensity. With this questionnaire patients scored their maximal and average pain on a five-points scale (1 = no pain, 5 = very severe pain). Some other items for general PROMS were retrieved from the RAND-36 [14] .
For the disease-specific questions, we used a selection of questions about symptoms (haematuria, burning sensation while urinating, fever and urgency), which were based on the Wisconsin Stone Questionnaire [11] and supplemented with 'common sense' questions.
The compiling of the questionnaire was done by the research team (two urologists, one urology resident and one student). The questionnaire was piloted among seven urolithiasis patients treated with ESWL or URS, who tested the questionnaire and provided the research team with feedback. It took the pilot patients among 10 min to fill in the questionnaires.
Artikel
Statistical analysis
The statistical analysis was performed using IBM SPSS Statistics version 25. Dichotomous variables were analysed using frequency tables and testing was performed using McNemar and Chi Square tests. Nominal and ordinal variables were analysed using median and range and testing was performed using Wilcoxon and Mann-Whitney test. Numeric variables, if normally distributed, were analysed using mean 
Results
Demographic and clinical characteristics of patients included can be found in Tab. 1. During the study period, 74 patients were eligible and 51 patients were finally included. (11) 38.9% (7) 38.9% (7) I have slight problems doing my usual activities 16 .7% (4) 29.2% (7) 22.2% (4) (5) 29.2% (7) 38.9% (7) 27.8% (5 
Quality of life
The outcomes of EQ5D-5L by dimension can be found in Tab. 2. This questionnaire contains five items: mobility, self-care, usual activities, pain/discomfort and anxiety/depression. Patients reported about these items about the 7 days prior to treatment (baseline) and 10-14 days after treatment (follow-up). The item that stands out is usual activities. On baseline, in the ESWL group 70.8% of patients report problems doing usual activities; 16.7% (n = 4) report slight problems, 4.2% (n = 1) report moderate problems and 8.3% (n = 2) report severe problems in doing usual activities. AT follow-up the number of patients that report problems in doing usual activities rises; no problems 45.8% (n = 11), slight problems 29.2% (n = 7), moderate problems 12.5% (n = 3), severe problems 12.5% (n = 3). On baseline in the URS group 38.9% (n = 7) report to have no problems doing usual activities, 22.2% (n = 4) slight problems, 16 .7% (n = 3) report moderate problems, 16 .7% (n = 3) report severe problems and 5.6% (n = 1) report to be unable to do usual activities. The scores at follow-up are; 38.9% (n = 7) no problems, 33.3% (n = 6) slight problems, 22.2% (n = 4) moderate problems and 15.6% (n = 1) severe problems.
For all but one item on the EQ5D-5L, there was no difference between ESWL and URS group on baseline or follow up. The only score that was different between ESWL and URS was usual activities on baseline (p = 0.04).
Combining the two groups, there was no difference in QoL between men and women and between recurrent stone formers or first-time stone formers, also age and stone size placement did not statistically influence QoL.
Off the 23 working ESWL patients, 30.4% (n = 7) had to call in sick after treatment compared to 61.5% (n = 8) of the 13 working URS patients. URS patients miss significantly more workdays compared to ESWL treated patients, 5.61 vs 1.26 (p = 0.025).
Patients were asked to rate their own health and quality of life on a scale from 1 'very bad' to 7 'excellent'.
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In the ESWL group, the mean baseline score for perceived health was 5.83 (SD 1.01), and at follow-up 5.79 (SD 0.98). The mean baseline score for perceived quality of life was 5.89 (SD 1.12) and at follow-up 5.83 (SD 1.12).
For perceived health in the URS group the mean baseline score was 4.83 (SD 1.43), and at follow-up 5.00 (SD 1.46). For perceived quality of life, on baseline mean was 5.00 (SD 1.32). At follow-up this score was 5.50 (SD 1.24). These scores do not differ between baseline and follow-up.
There was no difference for perceived health and quality of life between ESWL and URS on baseline as well as on follow-up.
Pain
Average pain level The outcomes for average pain level are shown in Tab. 3 and Fig. 1 .
Patients scored their average pain' and their 'maximal pain' on a five point scale as used in the PROMIS pain intensity [12] ranging from 1 'no pain' to 5 'very severe pain'. URS patients filled in the questionnaire the morning after the surgery. ESWL patient filled in the questionnaire directly after the treatment.
For URS patients: at T0 they filled in their pain levels in the 7 days before admission in the hospital ('baseline') and since the surgery ('after treatment'). At T1 they filled in their current pain level and the maximum pain level in the last 7 days. For ESWL patients: at T0 they reported their pain levels in the 7 days before admission in the hospital ('baseline') and at that moment ('after treatment'). At T1 they filled in their current pain level and the maximum pain level in the last 10-14 days. The standard analgesia during the ESWL is paracetamol 1000 mg. For the URS, the standard analgesia is paracetamol 4 times a day 1000 mg. If pain medication was insufficient for URS and ESWL, additional diclofenac could be prescribed. For both the ESWL and URS, the advised pain medication after treatment is 4 times a day paracetamol 1000 mg.
For average pain on baseline, analysis showed no difference between the ESWL and the URS group. During hospital admission, URS treated patients experience significantly more pain than ESWL treated patients (p = 0.01). Two weeks after treatment, average pain is similar between the two groups.
Maximum pain level
The outcomes of maximum pain level are shown in Tab. 4 and Fig. 2 .
The maximum pain score at baseline is higher in URS group compared to the ESWL group (p = 0.02). During treatment and two weeks after treatment, the maximal pain is similar between the two groups.
One of the items on the EQ5D-5L is pain/discomfort. In the ESWL group, on baseline 41.7% (n = 10) state to have no pain/discomfort, 20.8% (n = 5) state to have slight pain/discomfort, 20.8% (n = 5) states to have moderate pain/discomfort and 4.2% (n = 1) state to have severe pain or discomfort. At followup 41.7% (n = 10) report no pain/discomfort, 29.2% (n = 7) slight pain/discomfort, 12.5% (n = 3) moderate pain/discomfort and 16.7% (n = 4) severe pain/ discomfort.
In the URS group on baseline, 38.9% (n = 7) report no pain/discomfort, 22.2% (n = 4) slight pain/ discomfort, 16.7% (n = 3) moderate pain/discomfort, 16.7% severe pain/discomfort and 5.6% (n = 1) extreme pain/discomfort. At follow-up, the scores on Fig. 1 Average pain level the items were: 33.3% (n = 6) no pain/discomfort, 27.8% (n = 5) slight pain/discomfort, 33.3% (n = 6) moderate pain/discomfort, 0 severe pain/discomfort and 5.6% (n = 1) extreme pain/discomfort. For this item, there was no difference between the ESWL and URS group on baseline and follow up.
Of the ESWL group, 45.8% (n = 11) reports to have used analgesics in the two weeks after treatment compared to 70.6% (n = 13) of the URS group (p = 0.116).
In the ESWL group, 20.8% state to have had contact with the outpatient clinic urology or their own general practitioner for additional pain medication in the 10-14 days after treatment. In the URS group this is 23.5%.
Symptoms
In Fig. 3 , the results are shown for the following experienced symptoms: haematuria, burning sensation while urinating, fever, urgency.
There is no difference in the ESWL group between baseline and follow up for the symptoms haematuria, burning sensation while urinating and urgency. Fever is almost not experienced by urolithiasis patients; at baseline two patients (8.4%) and after treatment one patient (4.2%).
The amount of patients in the ESWL group who develop symptoms at follow up and did not experience these symptoms at baseline is 12.5% (n = 3) for haematuria and 4.2% (n = 1) for a burning sensation while urinating.
In the URS group there are no differences between the occurrence of the above named symptoms regarding baseline and follow up. Fever is experienced by three patients (16.7%) in the week before treatment and by two patients after treatment (11.8%).
The amount of patients in the URS group who develop symptoms at follow up which they did not experience at baseline was 31.7% (n = 5) for haematuria and 29.4% (n = 5) for a burning sensation while urinating. When comparing symptoms between the ESWL and URS group, there is no difference in the incidence of haematuria, burning sensation while urinating, fever and urgency on baseline as well as follow up. 
PREMs
Median score in all of the groups was 4.00 which equals 'satisfied'. In both treatment groups patients are equally satisfied about the doctor and the nurses, the overall experience on baseline and the overall experience at follow-up.
Discussion
With this study we have made a start with evaluating treatment with ESWL and URS for urolithiasis patients by using PROMs and PREMs in the Netherlands. This study shows that urolithiasis treatment has influence on patient's life (especially on the items doing usual activities and pain/discomfort), and that it is important that in future we will have this information next to technical outcome information. This valuable information can be used in the patient-doctor conversations and making treatment-decisions. In the current time the additional value of usage PROMs and PREMs in healthcare is clear and no discussion. However, organisations have had mixed success in implementing PROMs, and the process of developing a specific PROM is intensive [15, 16] . Foster et al. clearly demonstrated the main barriers and facilitators in the implementation pathway of PROMs in their extended review of PROMS usage [15] . Stage 1 of PROMs process is defining purpose. In our opinion, to exactly identify the purpose and the gains of PROMs and PREMs for urolithiasis patients one has to have experience and see and feel in practice what infor-mation the specific PROMs and PREMs will yield for patients and doctors, rather that the purpose is established coming forward from a theoretical framework. Therefore, instead of a complex validation process, we started with gaining experience in daily practice. We see this as part of the first stage in defining purpose of PROMs development, in order to be able to efficiently get through the whole process further on. To come from the first step 'defining purpose' to actual implementation in routine daily use, we will have to go through a process. First initiatives have already been undertaken to organise this within the Stone Expertise Netherlands Network (SENN), and make use of tools provided for general proms development, such as provided by the Zorginstituut Nederland [16] .
PROMs and PREMs in general consist of a general part (e.g. quality of life/pain) part and a disease specific part (e.g urological symptoms). As mentioned before, there is only one questionnaire that contains disease specific questions, but does not evaluate treatments [11] . And one another questionnaire does evaluate stone treatments, however only uses the parameter pain and no other QoL and no disease-specific questions [12] . In our study, we designed a combined generic and disease-specific questionnaire to evaluate ESWL and URS treatment. In the meantime of writing and revising this manuscript one generic and diseasespecific questionnaire has been published [17] and we have information that another publication with a questionnaire is on the way. We expect that in 2020 these two validated questionnaires from the United Kingdom (UK) will be available and within the SENN we will then have to decide whether we will validate a translated Dutch version of one of the UK's questionnaires or start the validation process of the questionnaire of this study.
Although not officially seen as a PROMs study, there are some studies that have focused on health related quality of life (HRQOL) in this patient group. Sarica et al. performed a study of 67 patients reported that after treatment with URS or ESWL, HRQOL scores increase after 6 weeks, but that there is no difference between the two different forms of treatment [18] . Another study even reported that HRQOL is better in previously treated patients (with ESWL and URS) compared to healthy controls after 3-15 months [19] .
Other studies found that the number of URS treatments and stent placements negatively influenced HRQOL [20] and that residual fragments after ESWL treatment negatively influence HRQOL [21] . Other factors that might influence HRQOL are BMI, age and number of surgical interventions and stent placements [20] . One study also reported that women have lower scores HRQOL [22] . In our study however, there were no differences in QoL if we compared men and women. Also, QoL was not influenced by age, BMI, being a first time or recurrent stone former or number of ESWL treatments experienced by the patients.
The influence of having a JJ catheter could not be investigated due to the small group size.
The exact pain medication used before intervention was not registered, which might influence pain scores also during and after treatment. Other factors can influence pain scores as well, for example success of the procedure or waiting time prior to the procedure. These factors were not analysed. Also, since ESWL treated patients filled in the questionnaire directly after treatment and URS patients a day after treatment, direct comparing of pain scores during treatment is difficult.
This is the first study in the Netherlands in which different treatments for urolithiasis were researched using PROM. Compared to literature we had a high response rate (questionnaire 1: 68.9%, questionnaire 1 + 2: 56.8%) [23, 24] .
Another strength is that patients filled in two questionnaires which made it possible to compare the results of baseline, directly after treatment and after 10-14 days follow up.
A weakness of the study is the limited number of participants which makes statistical (sub)-analysis difficult. Furthermore, although the questionnaire was designed with great care and for the general proms usage was made of the validated EQ5D-5L, the total questionnaire used in the study was not previously validated.
To conclude, with this study we made a start with PROMs and PREMs for urolithiasis patients. It shows that urolithiasis treatment has influence on patient's life. More knowledge in this area will improve shared decision making. Within the SENN we can use the experiences and results from this study to go through an efficient process aiming to implement practical PROMs and PREMs.
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